Introduction
Atrial fibrillation (AF) is the most frequent cardiac rhythm disorder, 1 and an independent risk factor for embolism, increasing the risk of stroke and systemic embolism fivefold. 2 Stroke is more often recurrent, disabling, and fatal in case of AF. 3, 4 Vitamin K antagonists (VKA) were until recently the only reference anticoagulants for the prevention of thromboembolism in AF. 5 The practical difficulties of VKA (narrow therapeutic window, need for biological surveillance, and numerous drug and food interactions) led to the development of direct oral anticoagulants (DOACs) to improve patients' quality of life. DOACs may be less demanding for 
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Benzimra et al both patient and physician: they do not require regular biological surveillance, they show few drug and food interactions, and the dosage is fixed. In phase III trials, they demonstrated noninferiority to VKA in terms of efficacy and tolerance in preventing stroke and systemic embolism in non-valvular AF. [6] [7] [8] [9] Only a few studies have compared quality of life between DOAC and VKA, in patients recruited in clinical trials or in hospital. 10, 11 AF, however, is in fact followed up on an outpatient basis. 12 To our knowledge, no studies have assessed the real-life experience of AF patients undergoing anticoagulation therapy. Estimating the quality of life partially addresses this issue, but in a generic manner.
The objective of the present study was to assess the real-life experience of patients taking oral anticoagulants (DOAC or VKA) for non-valvular atrial fibrillation (NVAF) on three complementary parameters that have never been assessed simultaneously: quality of life, treatment satisfaction, and adherence.
Materials and methods

Type of study
Real-life observational descriptive cross-sectional epidemiological study.
study population
Between June 2013 and November 2015, telephone numbers were collected for consecutive NVAF patients at various recruitment sites in the Paris region of France (Ile-de-France) so as to have a representative sample of outpatients receiving anticoagulation therapy for AF. Recruitment was performed by five community general practitioners, four community cardiologists, five hospital cardiology departments, one pharmacy, and one emergency department (where the presenting symptom was unrelated to AF). Inclusion criteria comprised: patient with NVAF, aged $18 years, receiving VKA or DOAC (dabigatran, rivaroxaban, or apixaban) as oral anticoagulation therapy for at least 3 months, speaking and understanding French, and managed on an outpatient basis. Patients were included after they provided oral consent to participate in the study. Exclusion criteria comprised: patient not speaking French, with cognitive or neuropsychiatric disorder, or declining to participate.
Patient groups
The choice of anticoagulation agent was made by the patient's physician, and was unaffected by study participation. Patients were distributed between four groups according to oral anticoagulation treatment: primary VKA group (P-VKA), taking VKA for at least 3 months, naive to DOAC; S-DOAC, switch from VKA to DOAC for at least 3 months; P-DOAC, taking DOAC for at least 3 months, naive to VKA; and S-VKA, switch from DOAC to VKA for at least 3 months.
Questionnaires
The experience of patients with AF treated with oral anticoagulants was assessed on three patient-reported outcomes (quality of life, satisfaction with anticoagulation therapy, and adherence) on three questionnaires with validated French-language versions: EuroQol 5-Dimensions 3-Levels (EQ-5D-3L) visual analog scale (VAS), 13 Perception of AntiCoagulant Treatment Questionnaire 2 (PACT-Q2), 14 and 8-item Morisky Medication Adherence Scale (MMAS-8). 15 These questionnaires provided patient-reported outcomes, which are appropriate and, indeed, essential evaluation criteria to assess real-life experience.
The EQ-5D-3L questionnaire is a generic questionnaire, not specific to any particular pathology, measuring healthrelated quality of life. It is simple and quick to administer. It comprises five dimensions: mobility, self-care, usual activities, pain/discomfort, and anxiety/depression. For each dimension, there are three levels of response: no problems, some or moderate problems, or extreme problems.
It is completed by a subjective quality of life score, from 0 to 100, using a visual analog scale; as this was not possible by telephone, the patient was asked "How would you rate your health today, from 0 to 100, where 0 is the worst imaginable state of health and 100 the best?".
The PACT-Q assesses the patient's satisfaction with anticoagulation treatment. It comprises two parts, PACT-Q1 and PACT-Q2, and has been validated for AF. 16 PACT-Q1 assesses expectations ahead of treatment initiation, and PACT-Q2 assesses convenience, burden, and satisfaction with ongoing anticoagulation therapy. As, in the present study, inclusion was after 3 months on oral anticoagulation therapy, only PACT-Q2 was implemented. It comprises three domains with 20 items in all: convenience (11 items: "B"), burden of disease and treatment (two items: "C"), and anticoagulant treatment satisfaction (seven items: "D"). For each domain, there are five response levels: "not at all", "a little", "moderately", "a lot", and "extremely". Two scores are derived from the responses: a convenience dimension score, combining the B and C items, and a satisfaction dimension score based on the D items.
As DOACs show no interaction with food, question B5 (Difficulty avoiding certain foods while taking an anticoagulant treatment) was not appropriate for the DOAC and 
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OACs for atrial fibrillation: QOL, treatment satisfaction, and adherence S-DOAC groups, for whom it was replaced by "Is it difficult for you to take your tablet during meals, as recommended?"
The MMAS-8 French translation was used to assess adherence to anticoagulation treatment. It is a recent version of the four-item Morisky scale, 17 originally intended to assess adherence to antihypertension treatment. 15, 18, 19 This questionnaire was validated for VKA therapy. 20 Seven of the eight items are yes/no questions, and the eighth is scored on five levels. Three categories are derived from the total score: poorly adherent (score ,6/8), moderately adherent (6-,8/8), and highly adherent (score 8/8).
Data collection
All patients were contacted directly by telephone. Oral consent to participate in the study was collected. Questionnaires were systematically administered in the same order and in the same way. Two physicians conducted the telephone survey. Questionnaire administration was timed, without the patient being informed of this. The following demographic data were also collected: age, gender, date of initiation of any anticoagulation treatment for AF, date of initiation of the current anticoagulant, reason for and date of any switch in anticoagulant if the patient was administered at least two different classes of anticoagulants, specialty of prescribing physician, specialty of physician assuring follow-up, any associated antiplatelet treatment, and medical history for thromboembolic risk scoring on CHADS 2 score and CHA 2 DS 2 -VASc score and bleeding risk on HAS-BLED score. 1 The study protocol (2016/45NI) received institutional review board approval (CPP Ile de France IV, n° IRB 00003835) as a non-interventional study.
statistical analysis
As this was a descriptive observational study, sample size was primarily based on being able to show significant differences between two groups on the self-reported questionnaires (EQ-5D VAS, 12-point difference; PACT-Q2, 6 points; satisfaction scale, 6 points), and the 8-item Morisky Medication Adherence Scale (MMAS-8) (8 points). We anticipated that a sample size of 200 patients divided into the four groups and with complete data would allow sufficient power to detect significant differences between groups.
Baseline characteristics were expressed as percentages for qualitative variables and mean ± standard deviation for quantitative variables. Data for the P-VKA, P-DOAC, and S-DOAC groups were compared using a chi-square test for ordered categorical variables (proportional odds model) for EQ-5D responses and on non-parametric ANOVA (KruskalWallis) for VAS, PACT-Q2, and MMAS-8 French translation responses, to analyze the impact of qualitative variables on a quantitative variable. Correlation tests were then applied to test associations between the three parameters.
Results
Between June 2013 and November 2015, 273 patients were contacted and 200 were included ( Figure 1 ). All included patients responded to all three questionnaires, in a mean 18±6 minutes. Table 1 shows population characteristics. In the present study, patients had been under anticoagulation therapy for a mean duration of 4 (SD 4.5) years duration.
reasons for switching
In the S-DOAC group (N=50), reasons for switching from VKA to DOAC comprised: convenience of DOAC treatment and avoiding blood tests (50%; N=25), fluctuating international normalized ratio (INR) under VKA (44%; N=22), VKA interaction with food (4%; N=2), and not known (2%; N=1).
In the S-VKA group (N=9), reasons for switching from DOAC to VKA comprised: coronary stenting (33%; N=3), DOAC side effects (22%; N=2), severe kidney failure (11%; N=1), lack of antidote under DOAC (11%; N=1), lack of coagulation surveillance under DOAC (11%; N=1), and not known (11%; N=1).
s-VKA group
The S-VKA group was too small for statistical purposes, and comparisons were, therefore, restricted to the P-VKA, P-DOAC, and S-DOAC groups. In each domain (mobility, self-care, usual activities, pain/ discomfort, and anxiety/depression) and each group (P-VKA, P-DOAC, S-DOAC), reported problems were usually moderate and rarely extreme ( Table 2) .
EQ-5D VAS scores were high in all three groups: identical between P-VKA and S-DOAC (65±16), and higher in P-DOAC (69±17). The ANOVA test on VAS scores found no significant difference between groups (p=0.290).
The P-VKA group more often had moderate or extreme problems than the P-DOAC and S-DOAC groups in all domains except "pain/discomfort" (Figure 2 ). More than half (60%) of the S-DOAC patients had moderate or extreme pain or discomfort, compared to 47% in the P-VKA group and 35% in the P-DOAC group. Quality of life was better in the P-DOAC group, with less frequent moderate or extreme problems than in the P-VKA or S-DOAC groups in all domains except "self-care".
More than 80% of patients in each group had no problem with self-care. On the other hand, more than half, overall, reported moderate or extreme anxiety/depression (58% in P-VKA, including 10% extreme; 56% in S-DOAC, including 6% extreme).
Overall, quality of life on the EQ-5D-VAS tended to be better in the P-DOAC group, although not significantly.
satisfaction with anticoagulation treatment
On average, patients receiving AVK or AOD got a 91/100 convenience score and a 77/100 satisfaction score. More than 85% of patients, whether receiving VKA or DOAC, had very good convenience scores, and more than 60% had good overall satisfaction scores. Convenience and satisfaction scores were high in all three groups (Table 3) ; overall, convenience scores were higher than satisfaction scores (Figure 3 ). 
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There was a significant difference between the three groups in favor of DOAC for both scores. Post hoc Wilcoxon test revealed that the P-DOAC and S-DOAC groups scored significantly higher than the P-VKA group for satisfaction and convenience (p,0.001 for both), without difference between the P-DOAC and S-DOAC groups (p=0.82 and p=0. 21 , for convenience and satisfaction, respectively).
Adherence to treatment
Morisky final scores showed high adherence (score 8/8) in more than two-thirds of patients: 70% for P-VKA, 68% for S-DOAC, and 71% for P-DOAC (Figure 4) .
Adherence was moderate (scores of 6 or ,8) in 28% of P-VKA patients, 30% of S-DOAC patients, and 23% of P-DOAC patients. Low scores (,6/8) were rare: 2% for P-VKA and S-DOAC, and 6% for P-DOAC.
There was no significant difference between groups (p=0.72).
correlation tests
Correlation tests found no significant associations between the three parameters (quality of life, satisfaction and adherence) (p.0.05).
Discussion
Real-life DOAC risk/benefit studies reported reassuring data, [21] [22] [23] [24] and concordant findings from phase III clinical trials. 25 The present study provides new results on the real-life experience of AF patients under anticoagulants, in terms of three parameters (quality of life, treatment satisfaction, and adherence) assessed on validated questionnaires. Outpatients receiving anticoagulation therapy for AF reported good quality of life whatever the form of treatment, with a trend toward better scores for primary DOAC. Satisfaction with anticoagulation treatment was high overall, and significantly better in patients receiving DOAC than VKA in terms of convenience and general satisfaction. Adherence was similar in all three groups and maximal for two-thirds of patients in each group.
Population characteristics
Mean age was 74.3 years and about half of the subjects (61%) were over 75 years of age. There was male predominance (59%). This population was thus older than in the GARFIELD, 22 GLORIA, 23 and PREFER registries, 24, 26 and noninferiority trials. 26 Thromboembolic and hemorrhagic risk was comparable to the results of published studies. 21, [26] [27] [28] [29] Patients in the P-DOAC group were younger than those in the P-VKA group; it may be that physicians tend to prescribe DOACs for younger patients because of lack of experience and follow-up for these molecules in elderly patients with multiple pathologies.
A cardiologist was, according to the patients' reports, the initial prescriber of anticoagulants in 96% of cases, and assured follow-up in 70%, with general practitioners assuring follow-up in only 30% of cases. In another French study of AF patients, a cardiologist was the initial prescriber in 78% of cases, with general practitioners assuring INR follow-up in 80%. 29 It might be thought that patients in the present study had more cardiologic follow-up than the general population, but it is in fact more likely that follow-up was, in some cases, dual (cardiologist and general practitioner) -without the patient being aware of the fact, especially as INR is often tracked by phone; patients tended to associate their heart condition with the relevant specialist (cardiologist). 
Questionnaires
We choose the quality life generic EUROQOLEQ-5D questionnaire. Indeed it was used in numerous studies, particularly for patients with AF. Because it was a generic questionnaire, we added a specific satisfaction questionnaire for patients under anticoagulant and an adherence questionnaire to capture patients' experience.
Our study includes 33 items, which took up some amount of time to be submitted to our targeted audience and was a real obstacle to getting a large sample of patients.
health-related quality of life
In the present study, after at least 3 months of anticoagulation treatment, quality of life on the EQ-5D-VAS questionnaire was good, with a trend toward being better in the P-DOAC group. These findings are similar to those in the literature, where there is no significant difference in quality of life between VKA and DOAC after the initial anticoagulation phase. In AF patients in the RELY trial, followed up for 1 year, 10 EQ-5D quality of life scores (per dimension and VAS) at 0, 3, and 12 months did not significantly differ between dabigatran and VKA groups. The VAS scores were close to those in the present study: mean, 66/100 for the present three groups, and 70/100 in the RELY trial; and quality of life was stable over the 12 months of follow-up.
In 2014, a Spanish study compared quality of life under DOAC and VKA on the Sawicki questionnaire at 0 and 6 months in patients from the CARDIOVERSE study.
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The questionnaire comprised five dimensions and 32 items. Quality of life was initially poorer under VKA, but the difference resolved by 6 months; it may have been due to the greater number of consultations required at initiation of VKA therapy. Independent factors associated with quality of life comprised: greater age, greater left ventricular ejection fraction (LVEF), and DOAC therapy.
Likewise, Marvig's European study of quality of life on the EQ-5D questionnaire at 0 and 3 months in patients with deep venous thrombosis or AF who treated with VKA confirmed this pattern: 30 quality of life was initially poorer under VKA then improved by 3 months. In the present study, patients had been under anticoagulation therapy for approximately 3 years.
In the present study, convenience scores were very high, for both VKA and DOAC, with an overall mean of 92, and 87, 96, and 95 for the P-VKA, P-DOAC, and S-DOAC groups, respectively. Satisfaction scores were lower, with an overall mean of 67 and group means of 62, 70, and 74, respectively. The better satisfaction found in the P-DOAC and S-DOAC groups did not, however, correlate with better quality of life, which probably depends on a wide variety of factors.
The present convenience and satisfaction scores were comparable to those of the European PREFER-AF registry, 26 which collected information on satisfaction with anticoagulation therapy and AF patient characteristics in real life. 
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The PACT-Q2 satisfaction questionnaire was filled out by 2,985 patients, divided into four groups (no anticoagulant or antiplatelet, VKA, DOAC, and VKA + antiplatelet): mean convenience score was 84 (compared to 92 in the present study) and mean satisfaction score 65 (compared to 67). Unlike in the present study, there was no difference in convenience or satisfaction between patients undergoing VKA or DOAC.
Adherence to treatment
The ease of using DOACs would suggest better adherence in the P-DOAC and S-DOAC groups compared to VKA, but this was not what emerged in the present study. Adherence was strictly comparable in all three groups. Overall, it was maximum for more than two-thirds of patients in each group and moderate or low for approximately one-third. These results were comparable to those reported by a Canadian anticoagulation clinic, where adherence assessed on the fouritem Morisky questionnaire was similar in patients receiving VKA or DOAC for AF or deep venous thrombosis. 31 Various factors affect adherence, possibly related to cognition but also to physical, functional, and psychological status and outside influences. In Horstmann's European study, 32 94% of patients were receiving oral anticoagulants for 12 months post-stroke. Unexpectedly, physical and functional problems, more than cognitive performance, were associated with discontinuation of anticoagulant therapy at 12 months; adherence tended to be better under DOAC than under VKA.
It is, however, difficult to assess adherence objectively. There may have been a selection bias in the present study, as patients with cognitive disorder were excluded for reasons of feasibility (ability to respond orally to the questionnaires).
A review of the literature on factors affecting adherence to warfarin treatment for venous thromboembolic disease and AF and the impact of warfarin on quality of life found a moderate negative impact of warfarin on quality of life, but with great individual variation in the experience of patients receiving VKA. 33 Interestingly, in clinical trials comparing adherence between anticoagulants and an alternative such as aspirin, rates of treatment interruption were not higher for VKA than in the control arm.
impact of the study
Patient-reported experience of oral anticoagulation therapy has not previously been assessed in real life for AF, although follow-up is mainly on an outpatient basis, and DOACs were specifically developed to improve patients' everyday life by circumventing the heavy demands of VKA treatment. Considering the characteristics of the two classes (VKA and DOAC), we had expected the results to be strongly in favor of DOAC; however, this was not the case. Satisfaction with treatment was indeed better with DOAC (S-DOAC vs P-VKA, p,0.001; P-DOAC vs P-VKA, p,0.001, for both convenience and satisfaction), but was actually very good in all three groups, with a convenience score of 87/100 under VKA. Moreover, the level of satisfaction did not correlate with quality of life or with adherence, which were both good in all groups, at least after 3 months of anticoagulation therapy. Thus, the theoretic advantages of DOAC do not in themselves determine the patient's experience and, therefore, should not in themselves be a criterion for preferring DOAC to VKA.
The importance of the physician-patient relationship should not be neglected, especially for its impact on the patient's feelings, perception, and experience of the anticoagulation therapy. Communication between physician and patient helps improve and resolve the choice of anticoagulant. 34 Palacio et al's study of AF outpatients in Florida showed that 85% expressed a real wish to be involved in the choice of anticoagulation treatment. 35 They preferred an anticoagulant, first of all, with antidote (36%), then with better quality of life (26%), and, finally, with lowest risk of stroke (5%). This shows that physicians and patients have differing visions of benefits and risks. Patients give greater weight to the risk of hemorrhage than to the risks inherent to the underlying pathology. Their preferences are, thus, different from those of their physician, and are to be taken into account in choosing the anticoagulant. This choice is ultimately up to the patient, after discussion with the physician: each has their own specific expectations, which cannot be generalized. VKA and DOAC have demonstrated comparable efficacy and tolerance, and the patient's personal values, lifestyle, and beliefs are crucial factors determining therapy selection. The role of the physician is to provide good-quality information to the patient regarding the pros and cons of each form of treatment, so as to help the patient in making the choice. This is the "shared decision" process described by Doctors France Légaré and Holly Witteman. Its three key elements comprise: recognizing that a decision is needed, knowing and understanding the best scientific information available, and including the patient's preferences and values in the treatment decision. This model optimally respects the patient's psychology and autonomy, enabling rational choice. 36 The choice of the most appropriate treatment is a decision to be shared between patient and physician, which entail a real dialog and two-way exchange of information and preferences.
For example, a study was conducted in Amsterdam including 120 patients, to investigate why AF patients preferred DOAC to their usual VKA treatment (36): 57% would switch to a drug not requiring iterative biological surveillance and 65% to a drug that induces less bleeding; improved efficacy with DOAC, on the other hand, was less crucial.
Conclusion
There were no previous real-life studies of AF patients' experience with oral anticoagulation therapy. The three complementary parameters assessed in the present study (quality of life, satisfaction with treatment, and adherence) revealed generally satisfactory experience, whether of VKA or DOAC. However, satisfaction with treatment was greater with DOAC, although this did not improve quality of life or adherence, which was identical with DOAC or VKA ( Figure 5) .
The supposed greater ease of use of DOAC, reflected in greater satisfaction, did not improve adherence or quality of life. The introduction of DOACs, intended to simplify follow-up for the physician, may have had the collateral effect of making the prescription of oral anticoagulants more complicated. The physician-patient relationship becomes crucial: the physician's attention to the patient's treatment expectations can have a positive impact on the patient's experience.
